Objective: The aim of the study was to identify factors influencing the willingness of healthcare consumers to use personal health records (PHR) and to investigate the requirements for PHR services. Methods: A face-to-face interview was conducted with 400 healthcare consumers from the 3 rd -18 th of July 2008 using a structured questionnaire. To identity factors affecting the willingness to use PHR and to pay for PHR services, logistic regression analysis was performed. To investigate the requirements for PHR services according to the willingness of the consumers to use PHR and to pay for PHR services, t-test analysis was conducted. Results: Of the 400 healthcare consumers, 239 (59.8%) were willing to use PHR and 111 (27.8%) were willing to pay for PHR services. The willingness to use PHR was higher in the elderly, those with a disease, and those with experience to use health information on the Internet, and the willingness to pay for PHR services was higher in those with a relatively high income (p＜0.05). The willingness to use PHR was approximately 13.5 (95% CI=1.43-126.55) and 3 times (95% CI=1.18-8.74) higher in those with average monthly household incomes ＞6,000,000 won and 4,500,000-6,000,000 won, respectively, than in those earning ＜1,500,000 won, and approximately 1.96 times (95% CI=1.18-3.27) higher in those with experience using health information on the Internet than in those without experience. The willingness to pay for PHR services was approximately 5.9 times (95% CI=1.84-19.06) higher in those with an income of 4,500,000-6,000,000 won than in those with an income ＜1,500,000 won (p＜0.05). Demands for test results, medication history, family history, problem list, genetic information, clinical trial information, and social history were significantly higher in those with a willingness to use PHR and those with a willingness to pay for PHR services than in those without willingness to use PHR and those without a willingness to pay for PHR services (p＜0.05). Compared to those without a willingness to pay for PHR services, those with a willingness to pay for PHR services showed a significantly higher demand for all the functions (p ＜0.01). Conclusion: The results of this study suggest that healthcare consumers potentially have a considerable demand for PHR services, and although it is not recognized and used widely yet, PHR is an essential service. In order to enhance people's awareness of PHR and to promote people to use PHR services, we need efforts and initiatives to execute campaigns and education for people to ease access to the service, and to reduce the gap in service utilization skills. (Journal of Korean Society of Medical Informatics 15-3, 273-284, 2009) 
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I. Introduction
Today's healthcare services are emphasizing the aspects of disease prevention and health management, and there is increasing demand for lifelong health management focused on the quality of life [1] [2] [3] . With the rise of education level and expansion of healthcare services provision, healthcare consumers have a larger choice of healthcare service and high accessibility to healthcare information. Moreover, as active healthcare service consumers, they are demanding healthcare information and services of healthcare providers, and acquiring information by themselves using various media [3] [4] [5] [6] . This trend is increasing the importance of personal health records (PHR) 1 that supports healthcare consumers to be involved in their own health management and to do lifelong health management
.
Research on PHR is being conducted actively in . In the United Kingdom have been run PHR services such as NHS Direct and Health Space.
In Korea as well, PHR is drawing people's attention and its introduction is being discussed, and National Health Insurance Corporation, some large medical institutions and Internet health service companies are attempting to provide PHR services. In many of such attempts, however, PHR services are provided and PHR systems are built by the provider's arbitrary judgment without sufficient examination of users' requirements or PHR data and functions.
On the other hand, Korea owns world-class communication infrastructure, a high level of informatization, and people with high accessibility to and utilization of information technology [15] [16] [17] , so if a PHR system is built it is expected to be used very actively by healthcare consumers.
However 
II. Materials and Methods
This study conducted a questionnaire survey in order to find healthcare consumers' needs and requirements for PHR services. We derived factors affecting healthcare consumers' use of PHR and their preferred data and functions.
Subjects
This study surveyed adults aged 20 or over living in Seoul and the capital area. As in Table 1 , we sampled around 400 subjects through quota sampling in proportion to the percent distribution of projected population in 2008 in terms of sex and age. The trained interviewers were recruited subjects and assigned them to demographic groups based on age and sex in the survey areas. Before the main survey, a preliminary survey was made with 20 people and the questionnaire was im- 
Instruments
This study used a structured questionnaire for its survey. The questionnaire was prepared based on the PHR-System Functional Model, R1 developed by the EHR Technical Committee of HL7 and through discussion among the researchers participating in this study and specialists in related areas using literature review and case study [18] [19] [20] [21] [22] [23] (Table 2 ). In order to survey healthcare consumers' requirements for health records, we used all health record items -Problem Lists, Medi- Table 2) .
The questionnaire has a total of 28 questions on the ＜1,500,000 ≥1,500,000-3,000,000 ≥3,000,000-4,500,000 ≥4,500,000-6,000,000 ≥6,000,000 
Data collection
This study commissioned the questionnaire survey to a market survey agent in Korea. The survey distributed the questionnaire developed for this study and performed one-to-one individual interviews. The survey was conducted for 16 days from the 3 rd to 18 th of July,
2008. The interviewees were sampled through quota sampling in proportion to the percent distribution of sex and age in the survey areas.
Analysis
The subjects' general characteristics were analyzed using frequency analysis and descriptive statistics.
Differences in willingness to use PHR and willingness to pay for PHR service according to healthcare consumers' general characteristics were tested using chisquare test, and in order to analyze factors affecting willingness to use PHR and willingness to pay for PHR service we performed backward stepwise logistic regression analysis using the characteristics in Table 3 as independent variables and derived odds ratio and 95%
confidence interval for each factor. To investigate their requirements for PHR service according to consumers' willingness to use PHR and to pay for PHR service, t-test analysis was conducted. Collected data were Monthly household income (won)* ＜1,500,000 ≥1,500,000-＜3,000,000 ≥3,000,000-＜4,500,000 ≥4,500,000-＜6,000,000 ≥6,000,000 
III. Results

Characteristics of the respondents of healthcare consumers
In the survey of this study, the participants' demographic characteristics are as in Table 3 . Of the subjects, 49% were male and 51% were female. The average age was 43.1 and the age group between 30-49 was largest as 46.5%. As to education level, 49.3% were high school graduate and 34.3% were university graduates.
As to average monthly household income, 47.4% earned 3,000,000-4,500,000 won, and 31.3% eared 1,500,000-3,000,000 won. Of the subjects, 111 (27.8%) had willingness to pay fee for the use of PHR. Willingness to pay for PHR service was higher in those with relatively high income.
However, no significant difference was observed in willingness to pay for PHR service according to sex, age, education level, the presence of disease in the person and family, experience to use health information on the Internet, and awareness of PHR.
Willingness to pay for PHR service was relatively high in the age group between the 30s-60s, and highest as 33.7% in those in their 30s. According to average monthly household income, the percentage of those with willingness to pay for PHR service was 20.7% in those with below 1,500,000 won, 18.4% in those with 1,500,000-3,000,000 won, but increased to 52.3% and 41.7%, respectively, in those with 4,500,000-6,000,000 won and in those with over 6,000,000 won. This shows the tendency that the higher average monthly household income is the higher willingness to pay for PHR service is, and this tendency was significant in the result of chi-square test for linear by linear association (p＜0.001).
The expectation of the time/cost saving effect of PHR was significantly higher in those with willingness to pay for PHR. The expected time saving effect of PHR for healthcare providers and consumers was, respectively, 4.05 and 4.22 out of 5 in those with willingness to pay for PHR service, which were significantly higher than ＜1,500,000 ≥1,500,000-＜3,000,000 ≥3,000,000-＜4,500,000 ≥4,500,000-＜6,000,000 ≥6,000,000 6,000,000 won and in those with 4,500,000-6,000,000
Factors affecting healthcare consumers' willingness to use PHR and willingness to pay for PHR service
won than in those with 1,500,000 won (p＜0.05). According to experience to use health information on the Internet, the odds ratio was around 1.96 times (95% CI=1.18-3.27) higher in those with the experience than in those without (p＜0.05). The odds ratio was around Factors affecting willingness to pay for PHR service are as in Table 5 . According to average monthly household income, the odds ratio was around 5.9 times (95% CI=1.84-19.06) higher in those with 4,500,000-6,000,000
won than in those with below 1,500,000 won (p＜0.05).
According to experience to use health information on the Internet, the odds ratio was around 1.6 times (95% CI=0.92-2.63) higher in those with the experience but the difference was not statistically significant (p=0.096). 
Requirements for clinical data and PHR service functions
In this study, healthcare consumers evaluated health records according to their importance (Table 6) 
IV. Discussion
This study confirmed that 59.8% of healthcare con- of the respondents were willing to pay for at least one of services 26) . If the participants of this study were surveyed on their willingness to pay for each function of PHR systems as in the research of Adler et al., they would have shown much higher willingness to pay than this result. Willingness to pay for PHR service was affected by income. That is, it was 5.9 times higher in those with average monthly household income of 4,500,000-6,000,000 won than in those with below 1,500,000 won. Both willingness to use PHR and willingness to pay for PHR service were affected by income. The higher income is, the higher accessibility to PHR is likely to be, so it is important to prepare measures for this matter.
Healthcare consumers expected that the use of PHR would have a high economic effect in terms of time and cost for healthcare providers and consumers. This suggests that when PHR is introduced it will be broadly accepted by healthcare consumers. and 'Transmit records to specialists' (65%) 9) . Among
Korean healthcare consumers also, those with willingness to use PHR and those with willingness to pay for PHR service showed high preference for 'Communications Between Provider and Patient' (4.25 and 4.36, respectively).
The results of this study showed that healthcare consumers have high demand for PHR, and although it is not recognized and used widely yet, PHR is an essential service. In the nationwide introduction of PHR in the future, in order to enhance people's awareness of PHR and improve equality in the distribution of resources for vulnerable classes, efforts should be made to execute campaigns and education for people, to ease accessibility to the service, and to reduce gap in service utilization skills. Particularly because it is highly likely that PHR will be provided online through the PHR system 4)9) it is desirable to educate people on the Internet and information technology. According to research by HIMSS, healthcare providers' recommendation was the most useful method of encouraging Americans to use PHR 20) . Accordingly, it is considered important to educate healthcare providers on PHR service and its campaign so that they have clear understanding of PHR and reeducate healthcare consumers.
Furthermore, in building PHR services in the future, it will be helpful to refer to healthcare consumers' requirements for health records and functions presented in this study.
This study is the first attempt to survey Korean This study has limitations as follows. Available previous research was not sufficient due to the market situation that PHR service is not popular in Korea and
other countries yet. Thus, we had difficulty in finding previous studies comparable with our study. Because the questionnaire survey was conducted locally using a sample obtained through quota sampling, which is a non-probability sampling method, there is the possibility of sampling bias 27) . Nevertheless, we made efforts to improve the quality of data by increasing respondents'
sincerely in answering and their understanding of the questions through one-to-one individual interviews by trained interviewers.
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